. Histograms of pyrosequencing reaction showing the relative frequency of methylated versus unmethylated cytosines at CpG dinucleotides in the major satellite DNA repeats. (A) The sequence of major satellite repeats, amplified by PCR after bisulfite conversion, was determined by pyrosequencing. The relative frequency of cytosine (protected from bisulfite conversion due to methylation) vs. thymidine (resulting from unmethylated cytosines) was quantified at all CpG dinucleotides present in each major satellite repeat unit and represents the percentage methylation at each CpG. (B) Histograms of pyrosequencing reactions showing the ratio of C vs. T at all CpGs through the major satellite repeat unit. All control and treated cells exhibit high levels of DNA methylation, with exception of dnmt1 KO cells. -/-cells. Additionally to a global histogram shift, a small percentage of hyperacetylated chromocenters exhibit particularly high levels of early replication, demonstrating that in these cells some chromocenters are replicated mostly during early Sphase. However, the global shift in the histograms of TSA-treated and dnmt1
-/-cells, with a decrease from approximately 40% to less than 20% of all chromocenters with less than 10% of early replicating volume shows that the effect of hyperacetylation in replication timing is well distributed throughout the population. n > 90. Statistical significance tested by two-tailed t-test, p-values < 0.001. Histograms of the DNA staining of a wildtype (WT) control MEF and a treated MEF are presented to illustrate the effects of DNA decondensation on the fluorescence intensity distribution. In control cells, the highly condensed, bright chromocenters result in a broader intensity distribution and, therefore, in a higher standard deviation than treated cells with decondensed heterochromatin and a more homogenous DNA staining.
Supplementary Movies 1 -2.
Time lapses of control (Supplementary Movie 1) and treated (Supplementary Movie 2) wildtype (WT) MEF progressing through S-phase. Chromocenters were labeled by a GFPtagged zinc finger protein (MaSat) and active replication foci by mRFP-PCNA. Images were taken with a spinning disc confocal microscope with temperature, CO 2 and humidity control every 30 min. Note the increased colocalization between chromocenters and replication foci in treated cells prior to the onset of late S-phase. Frame rate: 3 fps. Scale bars: 10 µm.
